Introduction
Progress in understanding earthquakes is limited by the lack of in-situ information on physical and chemical properties and processes in active fault zones. One of the ongoing debates is whether the San Andreas fault (SAF) is weak due to high porefluid pressures or low fault friction [Lachenbruch and Sass, 1992] . This fundamental uncertainty has led to the proposal to drill into the S AF at seismogenic depths [Hickman et al., 1994] . Geophysical methods are also being used to probe fault zone structure. Fault-zone guided wave (FZGW) studies provide the highest-resolution seismic information about fault zone structure, but at present the models are mostly limited to ones with velocity varying perpendicular to the fault only. Modeling of FZGW's generated by earthquakes and explosions on the SAF [Li et al., 1990; Li et al., 1997] suggests that the fault zone is about 500 m wide, with a 100 to 160 m inner "core layer" and 350 to 400 m "transition layer." Magnetotelluric imaging of the SAF at Parkfield, CA, yields a similar model, with a zone ~500 m wide of very low resistivity extending to a depth of at least 3 km [Unsworth et al., 1997] ; the low-resistivity zone is interpreted to be fluid-rich.
The relationship between the SAF surface trace (SAFST) and the seismicity at depth is also uncertain. We have examined these questions regarding the structure of the SAF and the location of seismic activity with respect to the SAFST using data from a combined passive and active seismic array experiment carried out in the NGR area. An additional motivation for this study is in relation to the proposed program for deep scientific drilling into the SAF [Hickman et al., 1994] . Although this section of the SAF is not the primary candidate for drilling, our study may be useful for designing seismic imaging studies of locked portions of the SAF. The NGR area has the advantage of abundant seismicity that improves our imaging capability, especially with regard to the S-wave velocity structure.
We deployed an array of 48 IRIS-PASSCAL seismic (Figure 2) . High Vp/Vs values can be due to lithology (e.g., serpentinite [Christensen, 1996] ). However, the high Vp/Vs regions in our model cut across substantial Vp variations, making it unlikely that a single lithology is responsible. Our preferred interpretation is that the high Vp/Vs zones represent fluid-rich regions, where the possible sources include metamorphic fluids [Irwin and Barnes, 1975] , sediment dewatering, meteoric water, or fluids rising from the mantle [Rice, 1992] . The juxtaposition of the high-Vp/Vs zones and the zones of seismicity suggests a direct involvement of fluids in the faulting process.
